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IMAGE PROCESSING APPARATUS FOR
FORMING AND DECOLORING AN IMAGE
ON A SHEET

FIELD

Embodiments described herein relate generally to an
image processing apparatus having a function of forming an
image on a sheet and a function of decoloring the image
formed on the sheet.

BACKGROUND

An image processing apparatus is known which com-
prises an image forming unit for forming an image on a sheet
with a decolorable color material and thermally fixing the
image on the sheet and an image decoloring unit for decol-
oring the image formed with the decolorable color material
by heating the sheet. In the image processing apparatus, a
sheet subjected to decoloring processing by the image
decoloring unit is conveyed to the image forming unit to be
formed with an image.

A temperature of the sheet on which the image is decol-
ored through a heating processing is temporarily maintained
to be high. If an image is formed on the high-temperature
sheet with a decolorable color material and fixed, then
because of the heat of the sheet, the decolorable color
material will be decolored, which disenables the printing of
a normal image.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is an external view of an image processing
apparatus according to an embodiment;

FIG. 2 is a schematic diagram exemplifying the internal
structure of the image processing apparatus according to the
embodiment;

FIG. 3 is a block diagram exemplifying the structure of
the image processing apparatus according to the embodi-
ment;

FIG. 4 is a diagram exemplarily summarizing the opera-
tion controls according to a first embodiment;

FIG. 5 is a flowchart exemplifying the operations carried
out according to the first embodiment;

FIG. 6 is a flowchart exemplifying the operations carried
out according to the first embodiment;

FIG. 7 is a diagram exemplarily summarizing the opera-
tion controls according to a second embodiment;

FIG. 8 is a flowchart exemplifying the operations carried
out according to the second embodiment;

FIG. 9 is a flowchart exemplifying the operations carried
out according to the second embodiment;

FIG. 10 is a diagram illustrating the relationship between
a heating temperature and a conveyance speed and a dia-
gram illustrating a fixed line and a decoloring line corre-
sponding to the temperature of a sheet;

FIG. 11 is a diagram exemplarily summarizing the opera-
tion controls according to a third embodiment;

FIG. 12 is a flowchart exemplifying the operations carried
out according to the third embodiment; and

FIG. 13 is a flowchart exemplifying the operations carried
out according to the third embodiment.

DETAILED DESCRIPTION

In accordance with embodiments, an image processing
apparatus comprises an image decoloring unit, an image

10

30

40

45

50

60

65

2

forming unit, a heater and a control unit. The image decol-
oring unit heats a sheet to decolor an image formed on the
sheet with a decolorable color material. The image forming
unit forms an image on a sheet with a decolorable color
material. The heater thermally fixes the image formed by the
image forming unit on the sheet. The control unit carries out
a control processing so that the operation of image forming
with a decolorable color material is different before and after
a specified time elapses from the moment the image decol-
oring unit completes a processing.

In accordance with embodiments, an image processing
apparatus can form an image on a decolored sheet as it is. If
there is a sheet that should be decolored during a no-print or
no-copy period, the image processing apparatus of the
embodiment carries out a decoloring processing for the
sheet. The image processing apparatus of the embodiment is
capable of printing an image with a decolorable color
material or a non-decolorable color material. Further, in the
embodiment, toner is described as an example of the color
material; however, an image may also be formed with ink.
Further, the ‘decolor’ mentioned herein means that an image
formed in a color different from the fundamental color of a
sheet (achromatic colors such as white and black in addition
to chromatic colors) cannot be seen visually. Apart from
achromatizing (transparentizing) an image formed in a color
different from the fundamental color of a sheet, the ‘invisible
visually’ also refers to changing the color of an image
formed in a color different from the fundamental color of a
sheet to be identical or similar to the fundamental color of
the sheet.

The image processing apparatus of the embodiment is
provided with at least three cassettes, including a non-
decolored sheet cassette for accommodating a sheet which is
used but not decolored, a decolored sheet cassette for
accommodating a thermally decolored sheet and a normal
cassette for accommodating a new sheet. The user can
designate from which one of the decolored sheet cassette
and the normal cassette a sheet is fed for the formation of an
image.

The decolorable color material is fixed on a sheet at a
specified fixation temperature or above and decolored if
heated at a specified decoloring temperature or above higher
than the fixation temperature. Thus, the decolorable color
material is decolored if the temperature reaches a tempera-
ture more than specified decoloring temperature during a
printing process. On the other hand, as a sheet immediately
subjected to the decoloring processing carries heat, in a case
in which an image is printed on the sheet with a decolorable
color material at the fixation temperature, the temperature of
the sheet plus the heat of the sheet makes the temperature
close to the decoloring temperature. If a fixation processing
is carried out during a printing processing at a temperature
close to the decoloring temperature, then the print density is
reduced, resulting in no output of a normal image.

To solve the problem above, the image processing appa-
ratus of each of the following embodiments carries out a
control processing so that the operation of image forming
with a decolorable color material is different before and after
a specified time elapses from the moment the image decol-
oring unit completes a decoloring processing.

In a first embodiment, when a print or copy job is
executed, an image processing apparatus prevents the execu-
tion of a print job with a decolorable color material during
the period from the completion of a decoloring processing to
the elapse of a specified cooling time.

If the time elapsing from the completion of a decoloring
processing is shorter than a predetermined time, an image
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processing apparatus of the second embodiment carries out
the printing of an image on a sheet fed from the normal
cassette with a decolorable color material but prevents the
printing of an image on a sheet fed from the decolored sheet
cassette with a decolorable color material. If the specified
time elapses, the image processing apparatus of the second
embodiment can carry out the printing of an image on a
sheet fed from either of the normal cassette and the decol-
ored sheet cassette.

In a third embodiment, an image processing apparatus
carries out a control processing so that the printing based on
a decolorable color material is executed at a speed lower
than the normal conveyance speed in the case where a short
time elapses from the completion of a decoloring process-
ing. In other words, the image processing apparatus of the
third embodiment carries out a control processing so that the
time when an image printed with a decolorable color mate-
rial is heated for fixation is longer than usual.

Further, in the case of the use of a non-decolorable color
material, an image is irremovable no matter how high the
temperature of a sheet is. Therefore, the printing based on a
non-decolorable color material is carried out in the normal
way no matter how long the specified time elapses.

Each Embodiment is described below with reference to
accompanying drawings.

First Embodiment

In the first embodiment, an image processing apparatus
measures the time elapsing from the performance comple-
tion of a decoloring processing to the start of a printing
processing. If the time measured is shorter than a specified
time, the image processing apparatus carries out a control
processing to conduct the execution of a print job with a
non-decolorable color material and prevent the execution of
a print job with a decolorable color material. If the time
measured is longer than a specified time, then a print job can
be carried out with a non-decolorable color material or a
decolorable color material.

FIG. 1 is an external view of the image processing
apparatus according to the embodiment; and FIG. 2 is a
schematic diagram exemplifying the internal structure of the
image processing apparatus. Further, the X axis, the Y axis
and the Z axis are shared in FIG. 1 and FIG. 2. The arrow
shown in FIG. 2 represents a sheet conveyance direction.

The image processing apparatus 100 shown in FIG. 2 is
provided with an normal cassette 111 (a second accommo-
dation unit) for stacking and accommodating a new sheet or
a sheet which is being used but not used at least on one side.
The image processing apparatus 100 comprises an image
forming unit 115 for forming an image on a sheet and a
discharge tray 107 for stacking a sheet on which an image
is formed. The image forming unit 115 has a cartridge C1
which accommodates a non-decolorable color material serv-
ing as a normal color material and a cartridge C2 which
accommodates a decolorable color material which is decol-
ored at a specified decoloring temperature or above. Further,
the image processing apparatus 100 comprises a heater 121
for heating and pressing the sheet on which an image is
formed to fix the image on the sheet.

The image processing apparatus 100 comprises a convey-
ance path R5 which conveys a sheet from the normal
cassette 111, through the image forming unit 115, to the
discharge tray 107. Further, the image processing apparatus
100 comprises an operation panel 104 which receives a
parameter value such as ‘print copies’ input by the user or a
processing start instruction given by the user and displays
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4

the progress status of a job. The image processing apparatus
100 comprises a reading unit 105 for reading a document
sheet placed on a transparent glass plate. The image read by
the reading unit 105 is output to the image forming unit 115
and formed on a sheet (copy processing).

An image decoloring apparatus 200 is arranged on the
lower part of a main body of the image processing apparatus
100. The image decoloring apparatus 200 can be alterna-
tively arranged on the main body of the image processing
apparatus 100 or provided as an individual.

The image decoloring apparatus 200 comprises a non-
decolored sheet cassette 211, a decoloring unit 212 and a
decolored sheet cassette 213 (a first accommodation unit).
The non-decolored sheet cassette 211 accommodates a sheet
on which an image is formed with a color material which is
decolored at a specified decoloring temperature or above.
The decolored sheet cassette 213 accommodates a sheet
which is reusable as the image formed on the sheet formed
with a color material is thermally decolored by the decol-
oring unit 212. The decoloring unit 212 heats, by using a
heat source, a sheet fed from the non-decolored sheet
cassette 211 at a specified decoloring temperature or above.
In this way, the decoloring unit 212 decolors the color
material on the sheet to decolor an image formed with the
color material. The decolored sheet cassette 213 stacks and
accommodates a sheet decolored by the decoloring unit 212.

The image decoloring apparatus 200 comprises a convey-
ance path R1 for conveying a sheet from the non-decolored
sheet cassette 211 to the decoloring unit 212 and a convey-
ance path R2 for conveying a sheet from the decoloring unit
212 to the decolored sheet cassette 213.

Further, the image decoloring apparatus 200 comprises a
conveyance path R4 with one end connected with the
conveyance path RS in the main body of the image process-
ing apparatus 100 and the other end connected with the
decolored sheet cassette 213. If the image decoloring appa-
ratus 200 is optionally mounted on the main body of the
image processing apparatus 100, then the conveyance path
R2 can be connected with the conveyance path R4, and the
sheet accommodated in the decolored sheet cassette 213 is
also fed to the inside of the main body. In this way, the image
processing apparatus 100 is capable of causing the image
forming unit 115 to form an image on a sheet fed from the
decolored sheet cassette 213 and then discharging the sheet
to the discharge tray 107 through the conveyance paths R4
and RS.

The image decoloring apparatus 200 comprises a convey-
ance path R3 branching off from the conveyance path R2 at
the downstream side of the decoloring unit 212 and con-
nected with the conveyance path R5. Through the convey-
ance path R3, a sheet decolored by the decoloring unit 212
is directly conveyed to the image forming unit 115 to be
formed with an image instead of being accommodated in the
decolored sheet cassette 213. With this structure, the image
processing apparatus 100 can feed a sheet from the non-
decolored sheet cassette 211 if there are no sheets in the
decolored sheet cassette 213 and conveys the sheet to the
image forming unit 115 as it is after decoloring the sheet
using the decoloring unit 212.

The mounting of the image decoloring apparatus 200 on
the image processing apparatus 100 enables the image
processing apparatus 100 to execute a series of operations,
including: decoloring an image by using the decoloring unit
212 and forming an image on the decolored sheet by using
the image forming unit 115.

FIG. 3 is a block diagram exemplifying the structure of
the image processing apparatus 100 according to the
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embodiment. The image processing apparatus 100 com-
prises an image formation control unit 110 at least provided
with a processor 181, a memory 182 and a timer 183. The
processor 181 is an arithmetic processing device such as a
CPU (Central Processing Unit). The processor 181 executes
the programs stored in the memory 182 to realize various
functions. The memory 182 is a unit including a main
storage device which stores data in a volatile manner and
directly inputs/outputs data into/from the processor 181, or
a unit including an ROM or an auxiliary storage device
which stores programs or data in a nonvolatile manner. With
this structure, the image formation control unit 110 collec-
tively controls the main body units of the image processing
apparatus 100.

The timer 183 is a real-time clock for timing. The
processor 181 acquires time information from the timer 183
and updates the internal time thereof.

The image processing apparatus 100 has a communication
unit 116 which receives a print job from a personal computer
according to an instruction from the image formation control
unit 110 and returns a telegraphic message indicating the
result or status of a processing to the personal computer
serving as sending source.

The normal cassette 111, the discharge tray 107 and the
reading unit 105 shown in FIG. 3 are identical to those
described above. The operation panel 104 has a display 141
serving as a flat liquid crystal monitor and an operation unit
142 consisting of a touch panel or physical buttons. The
conveyance unit 102 includes a conveyance path R5 which
conveys a sheet to each unit according to an instruction from
the image formation control unit 110.

The image decoloring apparatus 200 comprises a decol-
oring control unit 210. The decoloring control unit 210,
which is a unit for collectively controlling each unit in the
image decoloring apparatus 200, is provided with a proces-
sor 281 and a memory 282. The processor 281 controls the
internal units of the image decoloring apparatus 200 accord-
ing to the data or program codes stored in the memory 282.
The decoloring control unit 210 may also be partially or
wholly installed with a circuit such as an ASIC (application
specific integrated circuit). Further, the functions of the
decoloring control unit 210 may also be in the charge of the
image formation control unit 110 of the image processing
apparatus 100.

The non-decolored sheet cassette 211, the decolored sheet
cassette 213 and the decoloring unit 212 shown in FIG. 3 are
identical to those described above. The conveyance unit 202
includes conveyance paths R1, R2, R3 and R4 which convey
sheets to each unit according to an instruction from the
decoloring control unit 210.

It is assumed that the structure including the image
formation control unit 110 and the decoloring control unit
210 functions as a control unit 170. That is, the control unit
170 collectively controls all the units in the image process-
ing apparatus 100 containing the image decoloring apparatus
200.

FIG. 4 is a table exemplarily summarizing the operation
controls according to the first embodiment. If a specified
time does not elapse and the time elapsing is short than the
specified time after the decoloring processing is carried out,
the decolored sheet carries heat, and therefore a print job
with the discolorable color material cannot be normally
carried out. Thus, the execution of a print job with a
decolorable color material is prevented. On the other hand,
if the specified time is elapsing after the decoloring process-
ing is carried out, it is assumed that the decolored sheet is
placed for a long time until it is cooled, and then the
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execution of a print job with a decolorable color material is
allowed. Moreover, the execution of a print job with a
non-decolorable color material is allowed no matter how
long the specified time elapses.

FIG. 5 is a flowchart exemplifying the operations carried
out by the image processing apparatus 100 according to the
first embodiment. The job input by the user, although
described as a print job in the present example, may also be
a copy job.

The image processing apparatus 100 carries out an image
decoloring processing during a period in which no print job
is received from the user (Act 001). In Act 001, the decol-
oring control unit 210 of the image decoloring apparatus 200
activates the conveyance unit 202 to convey the sheet
accommodated in the non-decolored sheet cassette 211 to
the decoloring unit 212. The decoloring control unit 210
activates the decoloring unit 212 to thermally decolor the
sheet and activates the conveyance unit 202 to convey the
decolored sheet to the decolored sheet cassette 213. Act 001
is executed until no sheets are accommodated in the non-
decolored sheet cassette 211 (Act 002: Loop of No).

If the image decoloring processing is ended as no sheets
need to be decolored (Act 002: Yes), the control unit 170
starts measuring time according to the time acquired from
the timer 183 (Act 003).

The control unit 170 sets that the decolorable color
material is unusable (in other words, sets that a print job with
the decolorable color material cannot be executed) (Act
004). The memory 182 stores first flag data which represents
whether or not a decolorable color material is usable, and it
is set that the use of a decolorable color material is prohib-
ited by rewriting the first flag data to a specified value.

The control unit 170 determines whether or not a specified
time elapses from the start of the time measurement (Act
005). The specified time is a period of time after which at
least a sheet is cooled and a print job can be normally
executed even using a decolorable color material. The
specified time is calculated and set in advance at the time of
design. Further, the value of the specified time can be
changed in practical applications due to also depending on
the temperature of the place where the image processing
apparatus 100 is arranged. In this case, for example, an input
is received from the user through the operation panel 104,
and the value of the specified time is set according to the
received value.

If the time elapsing is shorter than the specified time (Act
005: No), the control unit 170 determines whether or not a
job start instruction is input by the user (Act 008). The
processing returns to Act 005 if no job start instruction is
input by the user (Act 008: No). On the other hand, if the
specified time elapses (Act 005: Yes), the first flag data is
rewritten to allow the use of a decolorable color material (in
other words, allow the execution of a print job with a
decolorable color material) (Act 006), and the time mea-
surement is ended (Act 007). Then, whether or not a job is
started is determined (Act 008).

If the execution of a job is started (Act 008: Yes), the
control unit 170 determines, with reference to the parameters
contained in the data of the job, whether or not the job is a
print job based on a decolorable color material (Act 009). If
the job is not a print job based on a decolorable color
material (Act 009: No), the print job is executed with a
non-decolorable color material (Act 012). On the other hand,
if the job is a print job based on a decolorable color material
(Act 009: Yes), the control unit 170 determines, with refer-
ence to the value of the first flag data, whether or not the
execution of a print job based on a decolorable color
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material is allowed (Act 010). As a normal image may not
be obtained in the case where the execution of a print job
based on a decolorable color material is not allowed (Act
010: No), the control unit 170 stops the execution of the job
(Act 011). Meanwhile, the operation panel 104 may display
a message indicating that the job cannot be executed. On the
other hand, if the execution of a print job based on a
decolorable color material is allowed (Act 010: Yes), the job
is executed with a decolorable color material (Act 012).

In the flowchart shown in FIG. 5, there is an operation
example in which a job cannot be executed during the period
from the completion of a decoloring processing to the elapse
of a specified time; however, there may be an application in
which by standing by until reaching to the specified time, a
job is executed after a specified time elapses. FIG. 6 shows
this operation example. Acts 001-010 shown in FIG. 6 are
identical to Acts 001-010 shown in FIG. 5§ and are therefore
not described here repeatedly. If the execution of a print job
based on a decolorable color material is not allowed (Act
010: No), the control unit 170 activates the operation panel
104 to display the time left before the specified time is up
(Act 051). The control unit 170 keeps executing the display
control of Act 051 until the specified time elapses (Act 052:
No). If the specified time elapses (Act 052: Yes), the control
unit 170 executes a print job with a decolorable color
material (Act 012).

As described in the present embodiment, the formation of
an image with a decolorable color material is prevented until
a specified time elapses, thus inhibiting the decoloring
caused by the heat of a sheet and guaranteeing the formation
of a normal image.

Second Embodiment

In the first embodiment, an installation example is
described which stops the execution of a job with a decol-
orable color material until a specified time elapses. In the
second embodiment, the sheet in the normal cassette 111 is
used while the sheet accommodated in the decolored sheet
cassette 213 is prevented from being used in a case in which
a specified time does not elapse after the completion of a
decoloring processing. Further, the apparatus of the second
embodiment has the same structure with that of the first
embodiment.

FIG. 7 is a table exemplarily summarizing the operation
controls in the second embodiment. In the second embodi-
ment, a sheet can be fed from the normal cassette 111, but
cannot be fed from the decolored sheet cassette 213, at the
time of the execution of a print job with a decolorable color
material if the time elapsing from the completion of a
decoloring processing is short, not reaching a specified time.
In the case where a long time elapses from the completion
of a decoloring processing or a print job is executed with a
non-decolorable color material, the sheet accommodated in
either of the cassettes is applicable. In this case, a sheet is fed
from a cassette set by default or a cassette designated by the
user.

FIG. 8 is a flowchart exemplifying the operations carried
out by the image processing apparatus 100 according to the
second embodiment. Acts 101-103 carried out in the second
embodiment are identical to those carried out in the first
embodiment and are therefore not described repeatedly here.
The control unit 170 starts measuring time (Act 103) and
sets that the sheet accommodated in the decolored sheet
cassette 213 cannot be used for the printing based on a
decolorable color material (Act 104). In the second embodi-
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ment, the setting is carried out by writing a specific value
into the second flag data pre-stored in the memory 182.

If the time elapsing is shorter than the specified time (Act
105: No), like the first embodiment, the control unit 170
determines whether or not there is a print job start instruction
(Act 108), and the processing returns to Act 105 if there are
no print job start instructions (Act 108: No).

If the specified time elapses (Act 105: Yes), the control
unit 170 changes the value of the second flag data to allow
the use of the sheet in the decolored sheet cassette 213 (Act
106). The control unit 170 ends the measurement of time
(Act 107), and the processing proceeds to Act 108.

If a print job start instruction is received (Act 108: Yes),
the control unit 170 determines whether or not the job is a
job to be executed with a decolorable color material and a
job to be executed on a sheet fed from the decolored sheet
cassette 213 (Act 109). The control unit 170 makes the
determination of Act 109 with reference to a parameter or
default value designated by the user when the job is input.
If the result of the determination of Act 109 is ‘No’ (Act 109:
No), the user starts executing a print job on a sheet which is
accommodated in the designated (default cassette) cassette
when the job is input (Act 112). The used cassette may be the
decolored sheet cassette 213 or the normal cassette 111.

Further, on the other hand, if the result of the determina-
tion of Act 109 is ‘Yes’ (Act 109: Yes), the control unit 170
determines, with reference to the second flag data, whether
or not the sheet accommodated in the decolored sheet
cassette 213 (Act 110) is usable. In the case where the
second flag data represents that the sheet accommodated in
the decolored sheet cassette 213 is unusable (Act 110: No),
the control unit 170 carries out a control processing to feed
a sheet from the normal cassette 111 (Act 111). In the case
where the second flag data represents that the sheet accom-
modated in the decolored sheet cassette 213 is usable (Act
110: Yes), the control unit 170 carries out a control process-
ing to feed a sheet from a user-designated cassette (or a
default cassette) for printing (Act 112).

Further, there is a case in which the specified time is up
during the execution process of a job of carrying out a
multi-sheet printing processing. In this case, the cassette
from which a sheet is fed may be switched from the normal
cassette 111 to the decolored sheet cassette 213 during the
execution process of the job. FIG. 9 exemplifies the opera-
tions carried out in this case. Acts 101-110 shown in FIG. 9
are identical to those shown in FIG. 8. In Act 110, if the
second flag data represents that the sheet accommodated in
the decolored sheet cassette 213 is unusable (ACT 110: No),
the control unit 170 determines whether or not the specified
time elapses (Act 151). Herein, if the time elapsing is shorter
than the specified time (Act 151: No), a control processing
is carried out so that a sheet is fed from the normal cassette
111 and printed (Act 152). The control unit 170 determines
whether or not the execution of the job is ended (Act 153)
and if so (Act 153: Yes), ends the processing. If the execu-
tion of the job is not ended (Act 153: No), the control unit
170 causes the processing to return to Act 151 to determine
whether or not the specified time elapses (Act 151). By
determining, for each sheet, whether or not a specified time
elapses, the control unit 170 switches the cassette from
which a sheet is fed once the specified time elapses during
the execution process of a job.

According to the present embodiment, a print job may
also be executed on a new sheet with a decolorable color
material even before a specified time elapses.

Third Embodiment

In the third embodiment, an image processing apparatus
100 allows the feed of a sheet from the decolored sheet
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cassette 213 even before a specified time elapses. In this
case, a control processing is carried out so that the heating
temperature of the heater 121 heating the sheet from the
decolored sheet cassette 213 is lower than that of a case of
conveying and heating a normal-temperature sheet and that
the speed at which the sheet fed from the decolored sheet
cassette 213 is conveyed via the heater 121 is lower than a
predetermined speed at which a normal-temperature sheet is
conveyed.

Through the control, even if an image is formed on a sheet
fed from the decolored sheet cassette 213 with a decolorable
color material in a case in which the time elapsing fails to
reach a specified time, the sheet is supplied with the same
amount of heat with a normal-temperature sheet.

FIG. 10 is a diagram illustrating the relationship between
a conveyance speed and a heating temperature. In FIG. 10,
a line 601 represents a fixable line of a normal-temperature
sheet, and a color material can be fixed on a sheet by heating
the sheet at a temperature above the line 601. A line 602
represents the decolorable line of a normal-temperature
sheet, and the image with the color material on a sheet can
be decolored by heating the sheet at a temperature above the
line 602. Similarly, a dashed line 701 represents the fixable
line of a heated high-temperature sheet, and a dashed line
702 represents the decolorable line of a high-temperature
sheet.

In order to fix an image on a sheet clearly and decolor the
image completely, it should be guaranteed that the tempera-
ture difference between a decoloring temperature and a
fixation temperature is above a certain temperature. Further,
it is easier to produce and install the image processing
apparatus if the temperature difference is above the certain
temperature. In FIG. 10, the temperature difference is indi-
cated as T1. In FIG. 10, in the case of a normal-temperature
sheet, the temperature difference T1 can be guaranteed at a
predetermined conveyance speed S1. However, in the case
of'a high-temperature sheet, the temperature difference at the
predetermined conveyance speed S1 is T2, thus, the tem-
perature difference T1 is not guaranteed. In this case, a
temperature difference (T1' shown in FIG. 10) greater than
the temperature difference T1 can be guaranteed by lowering
speed from S1 to S2. In the third embodiment, based on the
feature, a control processing is carried out so that a high-
temperature sheet is conveyed at a speed lower than a
predetermined conveyance speed S1 at which the normal-
temperature sheet is conveyed. That is, the heating time of
the heater 121 is longer than the time required during the
printing processing on the normal-temperature sheet. Fur-
ther, even in a case of the high-temperature sheet, in order
to make the amount of heat thereof equal to that of heating
the normal-temperature sheet, a control processing is carried
out so that heating temperature of the heater 121 is lower
than that at the time of printing on the normal-temperature
sheet.

FIG. 11 is a table exemplarily summarizing the operation
controls according to the third embodiment. In the third
embodiment, even in the case where a print job is carried out
with a decolorable color material, the feed of a sheet from
the decolored sheet cassette 213 is allowed if the time
elapsing from the completion of a decoloring processing is
short, not reaching a specified time. In this case, a control
processing is carried out so that the heating time of the
heater 121 is longer than the time required during the
printing processing on the normal-temperature sheet. That
is, the control unit 170 carries out a control processing so
that the sheet is conveyed at a speed lower than a predeter-
mined conveyance speed S1 (marked as a normal speed in
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FIG. 11) at which a normal-temperature sheet is conveyed
during a printing process. On the other hand, in the case
where a sheet is fed from the normal cassette 111, the sheet
is set to be conveyed at the predetermined conveyance speed
S1 so that the heater 121 can heat the sheet for a proper time
to fix an image. Further, in the case where a long time
elapses or a print job is carried out with a non-decolorable
color material, a sheet fed from the decolored sheet cassette
213 and a sheet fed from the normal cassette 111 may be
both conveyed at the predetermined conveyance speed S1.
Further, the conveyance speed at which a sheet is conveyed
after a long time elapses may be set to be different from that
at which a sheet is conveyed in the case where a print job is
carried out with a non-decolorable color material, in this
case, the conveyance speeds are both set to be higher than
a conveyance speed at which a high-temperature sheet is
conveyed during a printing process.

Further, the predetermined conveyance speed is a preset
value. The predetermined heating time refers to the time
needed for the normal fixation of a normal-temperature sheet
at the time of printing if the normal-temperature sheet is
conveyed at the predetermined speed (preset value).

FIG. 12 is a flowchart exemplifying the operations carried
out by the image processing apparatus 100 according to the
third embodiment. Acts 201-203 carried out in the third
embodiment are identical to Acts 001-003 carried out in the
first embodiment and are therefore not described repeatedly
here. The control unit 170 starts measuring time (Act 203)
and sets that a print job based on a decolorable color material
is carried out at a speed lower than the predetermined
conveyance speed S1 (Act 204). In the third embodiment,
the setting is made by writing a specified value into the third
flag data pre-stored in the memory 182.

If the time elapsing fails to reach the specified time (Act
205: No), like the first embodiment, the control unit 170
determines whether or not there is a print job start instruction
(Act 208), and the processing returns to Act 205 if there are
no print job start instructions (Act 208: No).

It is set by the control unit 170 that the value of the third
flag data is changed to the predetermined conveyance speed
S1 (Act 206) if the time elapsing reaches the specified time
(Act 205: Yes). The control unit 170 ends the time measure-
ment (Act 207) and causes the processing to proceed to Act
208.

If a print job start instruction is received (Act 208: Yes),
the control unit 170 determines whether or not the job is a
job to be executed with the decolorable color material and a
job to be executed on a sheet fed from the decolored sheet
cassette 213 (Act 209). If the result of the determination of
Act 209 is ‘No’ (Act 209: No), the control unit 170 controls
the conveyance units 102 and 202 to convey the sheet at the
predetermined conveyance speed S1 and carries out a print-
ing processing with the image forming unit 115 (Act 212).
If the result of the determination of Act 209 is ‘Yes’ (Act
209: Yes), the control unit 170 determines, with reference to
the value of the third flag data, whether or not the prede-
termined conveyance speed S1 is set (Act 210). In the case
where a normal speed is set (Act 210: No), the conveyance
units 102 and 202 are controlled to convey a sheet at a speed
lower than the predetermined conveyance speed S1 so that
the heater 121 can fix the image formed by the image
forming unit 115 (Act 211). In this case, the control unit 170
controls the heater 121 so that the heating temperature
(fixation temperature) of the heater 121 is lower than that in
the case where a conveyance speed is set to the predeter-
mined conveyance speed S1.
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Further, there is also a case where the specified time is up
during the execution process of a job. In this case, the
conveyance speed may also be changed back to the prede-
termined conveyance speed S1 from the low speed S2. FIG.
13 exemplifies the operations carried out in this case. Acts
201-210 shown in FIG. 13 are identical to those shown in
FIG. 12. In Act 210, if the third flag data represents a
low-speed value (ACT 210: No), the control unit 170
determines whether or not the specified time elapses (Act
251). Herein, if the time elapsing fails to reach the specified
time (Act 251: No), the control unit 170 controls a sheet to
be conveyed at a low speed during a printing process (Act
252). At this time, the heater 121 is controlled so that the
heating temperature of the heater 121 is lower than that in
the case where a conveyance speed is set to the predeter-
mined conveyance speed S1. The control unit 170 deter-
mines whether or not the execution of the job is ended (Act
253) and if so (Act 253: Yes), ends the processing. If the
execution of the job is not ended (Act 253: No), the control
unit 170 returns to Act 251 to determine whether or not the
specified time elapses (Act 251). In this way, by determining
whether or not a specified time elapses for each sheet, the
control unit 170 can switch speeds even during the execution
process of a job once the specified time elapses.

In accordance with embodiments, a printing operation can
be executed on a decolored sheet before a specified time
elapses.

The modes described in the first to third embodiments
may be combined. Further, the operations described in the
first to third embodiments may be switched according to the
designation of the user on an operation mode.

In accordance with embodiments, a normal image can be
obtained even if a print job is executed with a decolorable
color material.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the invention.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the invention. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the invention.

What is claimed is:

1. An image processing apparatus, comprising:

an image decoloring unit configured to decolor an image
formed on a sheet with a decolorable color material by
heating the sheet;

a first accommodation unit disposed at a downstream side
of the image decoloring in a sheet conveying direction
and configured to accommodate the sheet processed by
the image decoloring unit;

an image forming unit configured to form an image on the
sheet with the decolorable color material,

a heater configured to heat the image formed by the image
forming unit to fix the image on the sheet;

a second accommodation unit configured to accommodate
the sheet at least unused on one side;

a conveyance unit configured to convey the sheet respec-
tively fed from the first or second accommodation unit
to the image forming unit; and

a control unit configured to carry out a control processing
so that the image forming unit does not form the image
on the sheet of the first accommodation unit with the
decolorable color material until a specified time elapses
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from the moment the image decoloring unit completes
a decoloring processing, and to allow the formation of
the image on the sheet of the first accommodation unit
with the decolorable color material after the specified
time elapses.

2. The image processing apparatus according to claim 1,

further comprising:

a display, wherein

the control unit controls the display to display the time left
before the specified time elapses during the period in
which the image forming unit is controlled not to form
the image with the decolorable color material and the
image forming unit to allow the formation of the image
with the decolorable color material if the specified time
elapses.

3. The image processing apparatus according to claim 1,

wherein

the image forming unit also forms an image on a sheet
with a non-decolorable color material; and

the control unit controls the image forming unit to form
the image with the non-decolorable color material no
matter whether the specified time elapses or not in the
case where images are formed with the non-decolorable
color material.

4. An image processing apparatus, comprising:

an image decoloring unit configured to decolor an image
formed on a sheet with a decolorable color material by
heating the sheet;

a first accommodation unit configured to accommodate
the sheet processed by the image decoloring unit;

an image forming unit configured to form an image on the
sheet with the decolorable color material,

a heater configured to heat the image formed by the image
forming unit to fix the image on the sheet;

a second accommodation unit configured to accommodate
the sheet at least unused on one side;

a conveyance unit configured to convey the sheet respec-
tively fed from the first or second accommodation unit
to the image forming unit; and

a control unit configured to carry out a control processing
so that the formation of the image with the decolorable
color material is different before and after a specified
time elapses from the moment the image decoloring
unit completes a decoloring processing, and control the
conveyance unit and the image forming unit so that the
image is formed on the sheet fed from the second
accommodation unit with the decolorable color mate-
rial during the period from the moment the image
decoloring unit completes a decoloring processing to
the moment a specified time elapses and the image is
formed on the sheet fed from either of the first and the
second accommodation units with the decolorable
color material after the specified time elapses.

5. The image processing apparatus according to claim 4,

wherein

the control unit controls the conveyance unit and the
image forming unit to allow the formation of the image
on the sheet fed from the first accommodation unit with
the decolorable color material if or after the specified
time elapses during the execution process of a job of
forming images on a plurality of sheets.

6. The image processing apparatus according to claim 4,

wherein

the image forming unit also forms an image on the sheet
with a non-decolorable color material; and

the control unit controls the conveyance unit and the
image forming unit so that the image is formed on the
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sheet fed from either of the first and the second accom-
modation units no matter whether the specified time
elapses or not in the case where images are formed with
the non-decolorable color material.
7. An image processing apparatus, comprising:
an image decoloring unit configured to decolor an image
formed on a sheet with a decolorable color material by
heating the sheet;
an image forming unit configured to form an image on the
sheet with the decolorable color material,
a heater configured to heat the image formed by the image
forming unit to fix the image on the sheet;
a first accommodation unit configured to accommodate
the sheet processed by the image decoloring unit;
a second accommodation unit configured to accommodate
the sheet at least unused on one side;
a conveyance unit configured to convey the sheet fed from
the first or second accommodation unit to the heater;
and
a control unit that carries out a control processing so that
in the case where the image is formed on the sheet fed
from the first accommodation unit with the decolorable
color material during the period from the moment the
image decoloring unit completes a decoloring process-
ing to the moment a specified time elapses, wherein
the sheet is conveyed in the heater at a speed lower than
a predetermined conveyance speed;

the heating temperature of the heater is lower than that
at the time of heating the sheet conveyed at the
predetermined conveyance speed; and
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the sheet in the heater is conveyed at the predetermined
conveyance speed if the specified time elapses.
8. The image processing apparatus according to claim 7,
wherein
the control unit changes the conveyance speed from a
conveyance speed lower than the predetermined con-
veyance speed to the predetermined conveyance speed
if or after the specified time is reached during the
execution process of a job of forming images on a
plurality of sheets.
9. The image processing apparatus according to claim 7,
wherein
the image forming unit also forms an image on a sheet
with a non-decolorable color material; and
the control unit carries out a control processing so that the
sheet is always conveyed at the predetermined convey-
ance speed no matter whether the specified time elapses
or not in the case where images are formed with the
non-decolorable color material.
10. The image processing apparatus according to claim 4,
wherein
a first accommodation unit disposed at a downstream side
of the image decoloring in a sheet conveying direction.
11. The image processing apparatus according to claim 7,
wherein
a first accommodation unit disposed at a downstream side
of the image decoloring in a sheet conveying direction.
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